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INTRODUCTION 

The  appendices  of  The  Economic  Impact  of  the  East  Helena  Smelter, 
of  the  American  Smelting  and  Refining  Company  (ASARCO)  --  A 
With  and  Without  Analysis ,  contain  the  methodology  used  to 
derive  the  multipliers,  a  brief  description  of  the  projection 
methodology  and  an  explanation  of  the  primary  files  used  in 
the  study. 

The  information  came  from  the  Lewis  and  Clark  County  Section 

of  the  Montana  portion  of  the  Regional  Economics  Information 

System  (R.E.I.S.).   The  economic  data  are  prepared  by  the 

Regional  Economics  Division,  Bureau  of  Economic  Analysis, 

U.S.  Department  of  Commerce  and  contains  data  (in  the  same  format) 

for  every  county  in  the  United  States. 

The  impact  methodology  was  developed  so  that  it  could  be  used 
with  any  of  the  Montana  county  R.E.I.S.  data. 
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Appendix  A 
REIS  Data  Files 

The  Regional  Economic  Information  System  (REIS)  was  developed 
and  is  maintained  by  the  Regional  Economics  Division,  Bureau 
of  Economic  Analysis,  Social  and  Economic  Statistics  Adminis- 
tration, Department  of  Commerce.   These  files  are  based 
primarily  on  a  combination  of  federal  and  state  government 
data  sources. 

The  files  include  the  personal  income  structure,  earnings  and 

employment  for  the  nation,  each  state  and  for  every  county 

in  the  United  States.   The  Information  Systems  Bureau  in  the 

Department  of  Intergovernmental  Relations  has  been  designated 

as  the  repository  for  the  Montana  files  which  currently  contain 

one  and  two  digit  Standard  Industrial  Classification  (S.I.C.) 

1 
code  state  and  county  data  for  the  years  1929-1971. 

The  primary  source  of  the  data  is  the  Employment  Security 
Division,  Montana  Department  of  Labor  and  Industry.   The 
Employment  Security  Division  receives  and  aggregates  to  SIC 
codes  the  information  provided  by  employers  with  one  or  more 
employees,  in  conformity  with  the  Unemployment  Insurance 


^S.I.C.  codes  classify  establishments  by  type  of  activity  in  which 
they  are  engaged.   One  digit,  or  division  level  S.I.C.  codes, 
include  agriculture,  mining,  manufacturing,  retail  trade,  govern- 
ment, etc.   In  the  case  of  Agriculture,  the  2-digit  codes 
break  out  Crops  (01),  Livestock  (02),  etc.;  and  3-digit  codes 
further  subdivide  Crops,  for  example,  into  Cash  Grains  (Oil)  , 
Vegetables  and  Melons  (016),  etc.   Four-digit  codes  still  further 
subdivide  the  3-digit  categories  such  as  Cash  Grains,  which  include 
Wheat  Farms  (0111),  Barley  Farms  (0112),  etc. 
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Compensation  Law.   Unemployment  insurance  data  currently 
provides  approximately  50%  of  the  data  contained  in  the  Montana 
R.L.I.S.  files.   The  remainder  comes  from  Internal  Revenue, 
Social  Security,  various  censuses,  private  industry  sources 
and  other  federal  and  state  agency  sources. 

The  personal  income  structure  is  composed  of  five  primary 
components,  three  of  which  comprise  earnings  (See  Table  1) . 

Table  1    Components  of  Personal  Income  and  Earnings 

Personal  Income 

Earnings3  ^ f^otal  Wage  and  Salary  Disbursement 

'      ^  I  Other  Labor  Income 
[proprietors'  Income 
Property  Income 
Transfer  Payments 

Less:   Personal  Contributions 
for  Social  Insurance 

Source:   Regional  Economics  Division,  Bureau  of  Economic  Analysis, 
Department  of  Commerce. 

Personal  income  m.easures  the  income  received  by  all  individuals 

from  all  sources,  but  excludes  undistributed  corporate  profits, 

capital  consumption  allowances  and  several  other  components  used 

2 
in  a  GNP  estimate. 

The  sum  of  wages,  other  labor  income  (fringe  benefits)  and 
proprietors'  income  (proprietors'  net  income)  comprises  earnir  is. 
In  the  earnings,  wages  and  salaries  and  employment  files,  two 
digit  SIC  code  data  are  available  at  county  and  state  levels. 
Tables  2  and  3  indicate  the  level  of  detail  available,  as  well  as 


^Dictionary  of  Economic  and  Statistical  Terms,  U.S.  Dept .  of 
Commerce,  Office  of  Assistant  Secretary  for  Economic  Affairs, 
Washington,  D.  C,  1969,  P.  9. 
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Table    2 


BEA  EARNINGS  NUMBERS  AND 
STANDARD  INDUSTRIAL  CLASSIFICATION  CODE  NUMBERS 


BEA 

Earnings 

Number 

A.  Goods  Producing  Industries 


S.I.C.  Code 


81110  Farm  01-02 

61120  Ag.  Services  07 

81210  Forestry  and  Fisheries  09-09 

82110  Anthracite  Mining  11 

82120  Bituminous  &  Other  Soft  Coal  12 

82200  Crude  Petroleum  i   Natural  Gas  13 

82310  Metal  Mining  10 

82320  Mining  I   Quarry  of  Non-metallic  Minerals   14 

84100  Food  i   Kindred  Products  20 

84200  Textile  Mill  Products  22 

84  300  Apparel  (  Otner  Fabricated  Textile  Prod.    23 

84500  Chemicals  &  Allied  Products  28 

84610  Lumber  i   Nood  Products  24 

84620  Furniture  i   Fixtures  25 

84710  Machinery  Except  Electrical  35 

84720  Electrical  Machinery  36 

84810  Motor  Vehicles  (  Motor  Vehicle  Equipner.t   371 

84820  Transportation  Excluding  Motor  Vehicles   372-0 

84910  Paper  k  Allied  Products  26 

84920  Petroleum  Refining  29 

84930  Primary  Metals  Industries  33 

84841  Fabricated  Metals  Products  34 

84942  Ordnance  348 

84951  Tobacco  Manufacturers  21 

84952  Leather  4  Leather  Products  31 

84953  Rubber  t   Miscellaneous  Plastic  Products    30 

84954  Stone,  Clay  i  Glass  32 

84955  Instruments  38 

84956  Miscellaneous  Manufacturers  39 


B.   Services  Producing  Industries 

84400  Printing,  Publishing  t  Allied  Products  27 

83100  General  Building  Contractors  15 

83200  Heavy  Construction  Contractors  16 

8  3300  Special  Trade  Contractors  17 

85110  Railroads  40 

85120  Motor  Freight  &  Warehousing  42 

85131  Local  Suburban  (  Highway  Transportation  41 

85132  Air  Transportation  45 

85134  Transportation  Services  46 

85133  Pipeline  Transportation  47 

85135  Water  Transportation  44 
85200  Communications  48 
85300  Electricity,  Gas  t  Sanitary  Services  49 
86100  Wholesale  Trade  50 
86210  Eating  &  Drinlcing  Places  58 

86221  Building  Materials  i   Farm  Equipment  52 

86222  Retail  General  Merchandise  53 

86223  Food  Stores  54 
862  24  Automotive  Dealers  t   Service  Stations  55 

86225  Apparel  i   Accessory  Stores  56 

86226  Furniture  i   Home  Furnishings  Stores  57 

86227  Miscellaneous  Retail  Stores  59 
87100  Banking  60 
87200  Credit  Agencies  Other  Than  Banking  61 
87300  Security  t   Commercial  Brokers,  Dealers, 

Exchanges  62 

87400  Insurance  Carriers  Including  Insurance 

Solicitors  63 

87500  Insurance  Agents,  Brokers  4  Services  64 

87600  Real  Estate  65 

87700  Combination  of  Real  Estate,  Insurance, 

Loans  4  Law  Offices  66 

87800  Holding  4  Other  Investment  Companies  67 

88111  Hotels  4  Other  Lodging  Places  70 

88112  Personal  Services  72 

88121  Miscellaneous  Business  Services  73 

88122  Auto  Repair  Services  75 

88123  Miscellaneous  Repair  Services  7C 

88131  Amusement  4  Recreation  Services  79 

88132  Motion  Pictures  78 
88140  Private  Households  88 
88210  Medical  4  Other  Health  Services  80 
88220  Legal  Services  81 
88230  Private  Education  Services  82 
88240  Non-Profit  Membership  Organizations  86 
88250  Museums  84 
88260  Miscellaneous  Professional  Services  89 
89110  Federal  Civilian  Government 

89120  State  4  Local  Government 

89200  Federal  Military 
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Table     3 


BEA  EMPLOYMENT  NUMBERS  AND 
STANDAW)  INDUSTRIAL  CLASSIFICATION  CODE  NUMBERS 


BEA 
Employ. 
Number 

Goods  Producing  Industries 


S.I.C.  Code 


711000  Total  Farm  Proprietors  01-02 

721100  Farm  01-02 

721120  Agricultural  Services  07 

721211  Forestry  and  Fisheries  08-09 

722110  Anthacite  Mining  11 

722120  Bituminous  I   Other  Soft  Coal  Mining       12 

722200  Crude  Petroleum  t   Natural  Gas  13 

722310  Metal  Mining  10 

722320  Mining  4  Quarry  of  Non-Metallic  Minerals   14 

724100  Food  (  Kindred  Products  20 

724200  Textile  Mill  Products  22 

724300  Apparel  t   Other  Fabricated  Textile  Prod.   23 

724S00  Chemicals  &  Allied  Products  28 

724610  Lumber  (  Wood  Products  24 

724620  Furniture  I   Fixtures  25 

724710  Machinery  Except  Electrical  35 

724720  Electrical  Machinery  36 

724810  Motor  Vehicles  i   Motor  Vehicles  Equip.  371 

724820  Transportation,  Excluding  Motor  Vehicles  372-9 

724910  Paper  (  Allied  Products  26 

724920  Petroleum  Refining  I   Related  Products     29 

724930  Primary  Metals  Industries  33 

724941  Fabricated  Metals  Products  34 

724942  Ordnance  348 

724951  Tobacco  Manufacturers  21 

724952  Leather  i   Leather  Products  31 

724953  Rubber  t   Misc.  Plastic  Products  30 

724954  Stone,  Clay  and  Glass  Products  32 

724955  Instruments  38 

724956  Miscellaneous  Manufacturing  39 


B.   Services  Producing  Industries 

712000  Non-Fann  Proprietors 

724400  Printing,  Publishing  t   Allied  Industries   27 

723100  General  Building  Contractors  15 

723200  Heavy  Construction  Contractors  16 

723300  Special  Trade  Contractors  17 

725110  Railroads  40 

725120  Motor  Fraight  i   Warehousing  42 

725131  Local  Suburban  t   Highway  Passenger  41 

725132  Air  Transportation  _  . <5 

724133  Pipeline  Transportation  46 

725134  Transportation  Services  47 

725135  Water  Transportation  44 
725200  Communications  48 
725300  Elect.,  Gas  i  Sanitary  Services  49 
726100  Wholesale  Trade  50 
726210  Eating  &  Drinking  Places  58 

726221  Building  Materials  (  Farm  Equipment  52 

726222  Retail'  General  Merchandising  S3 

726223  Food  Stores  54 

726224  Automotive  Dealers  (  Service  Stations  55 

726225  Apparel  4  Accessory  Stores  56 

726226  Furniture  i   Home  Furnishings  Stores  57 

726227  Miscellaneous  Retail  Stores  59 
727100  Banking  60 
727200  Credit  Agencies  Other  Than  Banks  61 
727300  Security  i   Commercial  Brokers,  Dealers 

Exchange  62 

727400  Insurance  Carriers,  Ind.  Ins.  Writers  63 

727500  Insurance  Agents,  Brokers  &  Services  64 

727600  Real  Estate  65 

727700  Comb,  of  Real  Estate,  Ins.  Loans  t, 

Law  Offices  66 

727800  Holding  4  Other  Investment  Companies  67 

728111  Hotels  4  Other  Lodging  Places  70 

728112  Personal  Services  •  72 

728121  Misc.  Business  Services  73 

728122  Auto  Repair',  Auto  Services  75 

728123  Misc.  Repair  Services  76 

728131  Amusement  4  Recreation  Service  79 

728132  Motion  Pictures  78 
728140  Private  Households  88 

728211  Medical  4  Health  Services  80 

728212  Hospitals  806 
728220  Legal  Services  81 
728230  Private  Educational  Services  82 
'28240  Non-Profit  Membership  Organizations  86 
/J82S0  Museums  84 
728260  Misc.  Professional  Services  89 
729100  Civilian  Government 

729200  Federal  Military 
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the  Information  Systems  Bureau's  designation  of  goods  and 
services  producing  industries  in  the  two  digit  data  files. 

All  of  the  two  digit  SIC  code  files  contain  "non-suppressed"  data. 
The  "suppressed"  or  "non-suppressed"  nomenclature  relates  to 
the  laws  which  govern  use  of  the  data.   For  many  counties,  there 
are  so  few  firms  representing  most  of  the  SIC  categories  that  the 
county  data  actually  represent  wages  or  number  of  employees  for 
individual  firms.   To  protect  the  privacy  of  firms  in  such  cases 
the  rule  applied  by  most  government  groups  publishing  statistical 
data  is  that  if  the  SIC  category  includes  information  from  two  or 
less  employer  reporting  units  in  a  geographic  area,  or  if  one  of 
the  reporting  units  supplied  80%  of  the  data  for  a  particular 
SIC  code,  data  in  the  entire  SIC  category  will  be  deleted. 

The  laws  which  govern  the  use  of  Employment  Security,  Internal 

Revenue  and  Social  Security  data  also  provide  penalties  for 

their  violation.   Information  given  to  the  state  by  employers 

is  kept  in  trust  by  the  state,  or  published  in  a  manner 

which  will  not  disclose  individual  employer  data,  unless  permission 

of  the  employer  who  supplied  the  data  is  obtained. 

The  information  which  can  be  released  for  every  county  in 
Montana  is  at  the  one  digit  SIC  code  level,  and  even  these  data  in 
many  cases  will  contain  a  "D"  which  means  that  they  are  withheld 
to  avoid  disclosing  individual  reporting  unit  data  for  that 
particular  SIC  code.   (See  Table  4) . 
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Table  4  One  Digit  SIC  Code  Earnings  by  Broad  Industrial  Fector 


Total  Earnings 

Kariu  Earnings 
Total  Non-Farm  Earnings 
Government  Earnings 
Total  Federal 

Federal  Civilian 
Military 
State  and  Local 
Private  Non-Farm 

Manufacturing 

Mining 

Contract  Construction 

Transportation,  Communication  and  Public 

Utilities 
VTholesale  and  Retail  Trade 
Finance,  Insurance  and  Real  Estate 
Services 
Other 

Source:   Regional  Economics  Division,  Bureau  of  Economic 
Analysis,  Department  of  Comn^erce 
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Appendix  B 
Economic  Impact  Approaches 

Input-Output  Analysis 

Of  the  several  different  ways  to  measure  economic  impacts, 
one  is  by  means  of  an  input-output  table.   These  tables  quantify 
sales,  purchases,  and  income  relationships  among  various 
producing  sectors  within  a  community  and  the  aggregate 
income  or  product  produced  in  the  community.   An  input-output 
table  which  is  properly  constructed  is  a  most  accurate  tool  for 
determining  inter -industry  relationships  am'',   industry  relation- 
ships to  the  entire  economy. 

The  I.O.  table  provides  the  economist  with  at  least  two  multipliers 
with  which  to  measure  the  total  effects  of  any  change  in  the 
community's  economic  structure.   The  first  multiplier  relates 
the  direct  effects  of  any  change  in  output  (sales)  in  an  industry 
to  the  input  (purchases)  sectors.   The  second  relates  the 
total  effects,  both  direct  and  indirect,  of  any  change  in  output, 
to  tl;e  input  sectors  within  a  comrunity.   However,  even  at  the 
national  level,  construction  of  an  I.O.  table  using  the  most 
accurate  and  efficient  data  sources  available  is  a  very  costly 
and  time  consuming  operation.   At  the  state  and  substate  level 
these  problems  are  compounded  somewhat. 

Many  of  the  national  data  sources  are  not  suited  for  use  at 
the  state  or  substate  level.  For  example,  balance  of  payment 


data  measures  only  exchanges  of  goods  and  services  moving  in 
and  out  of  the  United  States.   Balance  of  payments  data  accurately 
quantify  international  movements  of  goods  and  services,  but 
state  and  substate  movements  iire  not  included  in  the  data. 

Internal  Revenue  Service  corporate  income  tax  records  accurately 
reflect  corporate  accounting  information  inside  and  outside  of  the 
United  States.   Unfortunately,  these  files  do  not  yield 
corporate  accounting  data  by  state  and  within  a  particular 
state. 

The  Census  of  Manufacturers  accurately  reports  manufacturing 
industry  sales  and  purchase  relationships  at  the  state  and 
substate  level.   However,  there  is  no  geographic  distinction 
as  to  wliere  the  sales  went  or  where  the  purchases  came 
from  at  these  levels.   The  presumption  is  that  all  purcliases 
and  sales  are  made  within  the  United  States. 

Thus,  to  accurately  construct  a  local  input-output  table  requires 

a  different  set  of  data  sources  than  are  used  at  the 

national  level.   Most  successful  examples  of  these  tables 

used  surveys  of  the  business  inter -relationships  to  fill  in 

1 
the  data  gaps. 

•^See,  The  Washington  Economy:   An  Input-Output  Study,  Graduate 
School  of  Business  Administration,  University  of  Washington,  and 
Washington  State  Department  of  Commerce  and  Economic  Developi^int , 
1967,  and  Floyd  K.  Harmston  and  Richard  E.  Lund,  Application  of 
an  Input-Output  Framework  to  a  Community  Economic  System, 
University  of  Missouri  Press,  Columbia ,  1967 . 
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The  development  of  a  Montana  or  two-county  input-output  table, 
because  of  cost  and  time  requirements  is  unfortunately  outside 
the  resources  of  the  Department. 

Export  Base 

Another  approach  to  economic  impact  analysis  is  the  export  base 
concept.   This  approach  postulates  that  all  economic  growth 
stems  from  the  production  of  export  goods  and  services  -  goods 
and  services  destined  for  consumption  outside  the  community. 
The  export  base  assumes  that  once  markets  outside  of  the 
community  are  found  these  activities  are  the  basis  for, 
first  of  all,  primary  or  export  industry  jobs  and  earnings 
being  created.   Then  the  export  jobs  and  earnings  in  turn 
sustain  additional,  secondary  or  non-export  jobs  and  earnings. 

Examples  of  export  industries  in  Montana  would  be  the  mining  of 
copper  ore  in  Silver  Bow  County,  the  manufacturing  of  primary 
metals  in  Deer  Lodge  County,  the  production  of  grains  in 
Chouteau  County,  the  production  of  educational  services  in 
Bozeman  and  Missoula,  the  production  of  retail  trade  services  in 
Billings  and  Great  Falls.   The  list  goes  on  through  every  county 
or  city  in  the  state  where  either  goods  or  services  are  being 
created  v;hich  are  destined  for  markets  outside  of  these  local 
areas. 

As  a  practical  matter,  there  is  no  difference  between  the 

production  of  goods  for  markets  outside  of  the  area  and  the 

production  of  services  which  are  consumed  by  non-residents  within 

a  community;  the  effects  of  both  activities  produces  primary 

industry  jobs. 
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To  utilize  the  export  base  approach  Charles  M.  Tiebout  suggested 

2 
three  possible  .ilternative  approaches.    ''"he  first,  the 

,ti;iuiiM[>t  i  on  appro. u'h,  makes  arbil.iaiy  assumptions  as  to 

which  industries  are  export  and  which  industries  are  not. 

The  second  approach,  the  location  quotient  approach,  utilizes 

location  quotients,  sometimes  called,  "coefficients  of  special- 

3 
ization."    Location  quotients  for  employment  using  the  U.S.  as 

a  base  are  derived  using  the  following  equation: 


Ci 


LOi 


Ai 
A 


Where:   Ai  -  U.S.  employment  for  industry  i 

A  =  Total  U.S.  employment 

Ci  -   County  employment  industry  i 

C  =  Total  county  employment 

LQi  =  Location  Quotient  Industry  i 

Another  approach  is  to  use  the  state  as  the  base: 

Ci 

C  =    LQi 


Bi 
B 

Where:  Bi  =  Montana  Employment  for  industry  i 
B   =  Total  Montana  employment 

Once  derived,  any  location  quotient  above  unity  (1.0000)  indica  es 
that  particular  industry  is  larger  in  the  sub-area  than  in  the 
base  area.   Any  below  unity  indicates  the  sub-area  industry  is 
smaller  than  that  industry  in  the  base  area.   Those  above  unity 


^Charles  M.  Tiebout,  The  Community  Economic  Base  Study,  Commit- 
tee for  Economic  Base  Study,  Committee  for  Economic  Development, 
Supplementary  Paper  No.  16,  New  York,  1962,  pp.  46-50. 

^Ibid,  p.  47. 


-11- 


are  presumed  to  indicate  the  existence  of  an  export  sector,  while 
any  below  unity  indicates  the  goods  or  services  are  consumed 
locally. 

Some  examples  of  earnings  location  quotients  in  Lewis  and  Clark 
County  using  the  state  as  a  base  are:   state  and  local  government, 
1.7269;  insurance  carriers,  4.8832;  communications,  5.0941; 
primary  metals  manufacturing,  1.1912;  stone,  clay  and  glass 
manufacturing,  4.1589;  hotels  and  other  lodging  places,  0.7671; 
motion  pictures,  0.6074;  furniture  and  home  furnishing  store, 
0.8066. 

These  location  quotients  indicate  that  some  portion  of 
the  earnings  in  state  government,  for  example,  reflect  the 
purcliase.ot  governmental  services  which  will  bo  consumed  outside 
of  Lewis  and  Clark  County;  that  earnings  from  communications, 
primarily  Mountain  Rell  Ptate  Hcadtjuarters ,  in  pnrt    reflect 
the  purchase  of  communication  services  which  are  consumed  outside 
of  the  county;  that  earnings  in  the  primary  metals  manufacturing 
industry,  primarily  ASARCO,  reflect  the  production  of  goods 
for  consumption  outside  of  Lewis  and  Clark  County;  that  earnings 
from  the  services  produced  in  the  motion  pictures  sectors  are 
not  export-oriented  and  are  all  consumed  locally.   Thus,  the 
location  quotients  at  this  stage  simply  identify  which  sectors 
in  tiic  local  economy  are  export  in  nature  vis  a  vis  the  state 
earnings  strueLure. 
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The  third  approach  Tiebout  mentioned  was  the  r.inimum  requirements 

4 
technique.    This  approach  involves  the  use  of  many  communities, 

and  the  ranking  of  industries  in  decreasing  order  of  magnitude 

by  percent  of  total  employment.   The  community  with  the  smallest 

percent  of  total  employment  is  presumed  to  represent  the  minimum 

requirements  in  that  industry  and  all  employees  above  that 

percentage  in  other  communities  are  presumed  to  be  involved  in 

the  production  of  goods  and  services  for  export. 


'^Ibid,  p.  49. 
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APPENDIX  C 
MODIFIED  INPUT-OUTPUT/EXPORT  BASE  APPROACH 

As  the  name  implies,  the  modified  I-0/export  base  approach 
to  economic  impact  analysis  utilizes  both  the  Input-Output 
and  the  Export  Base  methods.   Geographically  oriented 
Input-Output  information  is  initially  gathered  from  a 
primary  firm,  or  industry  to  be  studied.   Based  on  the 
data  supplied  by  the  primary  firm,  subsequent  Input-output 
information  is  gathered  from  all  firms  in  the  community 
which  are  economically  related  to  the  primary  firm  or  industry. 

The  input-output  information  gathered  from  companies  is  not 
used  in  an  I-O  matrix.   Rather,  this  information  is  used 
to  determine  the  total  amount  of  export  earnings  and 
employment  which  will  be  affected  by  a  change  in  the 
primary  firm.   The  non-export  1-0  information  is  used  to 
substantiate,  in  narrative  form,  the  multiplier  effects  on 
the  community  of  a  change  in  export  employment  and  earnings. 

This  non-export  information  is  complementary  to  the  export-base 
multiplier  because  it  quantifies  many  of  the  direct  business  rela- 
tionships which  do  in  fact  exist,  but  which  are  only  grossly 
incorporated  into  such  a  multiplier.   More  concisely,  the  company 
input-output  data  lends  credibility  to  the  export  base  multiplier. 

The  export-base  side  of  the  approach  uses  the  maximum  economic 
detail  (2  digit  £IC  Code)  available,  coupled  to  a  direct  business 
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survey  method  and  a  location  qotient  method  to  identify,  determine 
amounts  of  and  evaluate  export  industry  employment  and  earnings. 
The  2  digit  data  and  the  use  of  the  direct  survey  to  evaluate 
a  statistical  technique  (location  quotients)  again  provides  a 
degree  of  reality,  and  credibility  for  the  entire  approach. 

The  development  of  this  modified  I-0/export  base  approach  required 
that  the  export  industries  first  be  identified;  secondly, 
that  their  export  employment  and  earnings  be  determined;  and 
thirdly,  export  earnings  and  employment  from  all  industries 
be  divided  into  total  earnings  and  employment  to  obtain  community 
export  industry  multiplier.   The  implementation  of  the  approach 
required  the  application  of  the  multipliers  to  export  em.ployment 
or  earnings  of  the  primary  firm  or  firms  involved. 

Lxport  Industry  Identification 

The  modified  input-output/export  base  approach  to  identification 
of  export  industries  in  Lewis  and  Clark/Jefferson  Counties  rests  on 
three  individual  methods.   In  the  farm  sector,  where  SIC  01- 
(Crops)  and  SIC  02- (Livestock) ,  are  both  included  as  farm  earnings 
and  employment  (basically  one  digit  SIC  code  data) ,  the  U.S. 
based  location  quotients  are  used  to  identify  an  export  farm 
industry.   In  the  manufacturing  sector,  the  direct  survey 
method  is  used  to  identify  export  sectors.   In  all  service 
industry  sectors  and  other  goods  producing  sectors  (two  digit 
SIC  code  data)  state  base  location  quotients  are  utilized 
for  export  industry  identification. 


-15- 


All  location  quotients  used  in  the  study  are  mean  location 
quotients  for  the  years  1967-1970,  and  are  used  in  order  to 
build  more  stability  into  the  methodology.   In  many  cases 
individual  year  location  quotients  in  a  particular  SIC  code 
may  be  affected  by  strikes,  natural  disasters,  and  market 
price  variations.   These  short-term  sv/ings  cause  location 
quotients  to  fluctuate   widely  so  that  they  do  not  accurately 
represent  those  industries'  contribution  to  the  local  economy. 

Table  5  contains  a  listing  of  the  export  industries  in  the 
combined  Lewis  and  Clark/Jefferson  County  area  in  1970.   The 
table  illustrates  the  m.ethod  used  to  identify  export  industries 
and,  where  applicable,  the  location  quotients  for  the  SIC  code. 

The  manufacturing  industry  survey  in  Lewis  and  Clark  County  v.'as 
based  on  a  written  questionnaire  mailed  to  all  manufacturing 
firms  in  the  county.   This  was  followed  by  a  phone  interview 
with  the  company  owners  or  plant  managers,  conducted  to  determine 
what  portion  of  their  total  1970  sales  were  either  in  Lewis  and 
Clark  County,  in  the  rest  of  Montana  or  out  of  state.   Although 
virtually  100%  of  the  manufacturing  firms  in  the  county  were 
queried  in  regard  to  geographic  distribution  of  sales,  permission 
was  not  obtained  from  each  individual  firm  to  publish  the  results 
of  the  survey,  so  they  could  not  be  included  in  Tables  6  and  7. 

Determination  and  Evaluation  of  Export  Earnings  and  Employment 
unce  the  export  industries  are  identified,  it  remains  to  determine 
amounts  of  employment  and  earnings  in  these  industries  that  could 
be  allocated  to  export  and  non-export  categories.   One  method,  the 
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Table  5 


EXPORT  INDUSTRIES  IN 
LEV'.'IS  AND  CLARK/JEFFERSON  COUNTIES, 


1970 


Method 

Used 


SIC 
Code 


SIC 

Title 


riean 

Earnings 
Location 
Quotient 


U.S.  Location 
Quotient 

Survey 


01-02    Farm 


1.3601 


Manufacturing 
25    Furniture  and  Fixtures 
28    Chemicals  and  Allied  Products 

32  Stone,  Clay  and  Glass  Products 

33  Primary  Metal  Products 

34  Fabricated  Metal  Products 


State  Location 
Quotient 


15  General  Building  Contractors 

17  Special  Trade  Contractors 

27  Printing,  Publishing 

4  8  Communications 

56  Apparel  &  Accessory  Stores 

59  Misc.  Retail  Stores 

60  Banking 

61  Other  Credit  Agencies 

63  Insurance  Carriers 

64  Insurance  Agents,  Brokers, etc, 

65  Real  Estate 

66  Comb,  of  Real  Estate,  Ins. 

and  Law  Offices 

67  Holding  &  Other  Invest.  Co. 
73  Misc.  Business  Services 

8  8  Private  Households 

80  Medical  &  Other  Health  Serv. 

81  Legal  Services 

82  Private  Educational  Fervicc.^^ 
86  Non-Prof it  Membership  Org. 
89  Misc.  Professional  Services 

Federal  Civilian  Government 
State  &  Local  Government 


2672 

248? 

1225 
,2834 

1333 
,0156 
,7054 
,1539 
,5222 
,7406 
,2432 


1.5414 
1.6484 
1.8222 
1.0851 
1.1629 
2728 
6302 
5613 
6639 
6639 
7567 


-17- 


most  preferable,  is  to  determine  these  amounts  by  a  geographically 

oriented  sales  survey  in  which  amounts  are  allocated  into  one 

category  or  another  by  the  percentage  distribution  of  sales. 

This  method  was  used  in  the  case  of  manufacturing  companies 

1 
described  above  and  listed  in  Table  7.    However,  in  those 

situations  where  a  direct  survey  is  not  practicable,  an  alter- 
native method  based  on  location  quotients  can  be  used. 

In  the  goods  producing  industries  (agriculture,  mining  and 
manufacturing)  several  methods  utilizing  location  quotients 
were  tried  and  checked  by  comparison  with  the  results  of  the 
direct  survey.   The  method  that  gave  the  most  accurate  results, 
based  on  this  comparison,  was  to  determine  those  2  digit  industry 
categories  in  which  the  m.ean  location  quotient  (state  base)  was 
above  unity,  and  allocate  all  of  their  employment  or  earnings 
to  the  export  category  (See  Table  6). 

As  shown  in  Table  6,  and  again  in  Table  7,  this  resulted  in 
overstating  export  goods  producing  employment  slightly,  and 
therefore  understated  the  multiplier  by  a  similar  amount.   From 
this  analysis,  it  was  concluded  that  location  quotient  methodology 
can  be  reliably  used  to  estimate  export  em.ployment,  but  it  tends 
to  give  the  multiplier  a  minimum  bias.   This  method  was  used  in 
the  present  study  to  determine  export  amounts  in  those  goods 
producing  industries  not  directly  surveyed. 

In  the  services-producing  industries  the  location  quotient  approach 
was  again  used  to  determine  export  and  earnings.   However,  when 
location  quotients  were  above  unity  only  a  portion,  rather  than 

■'■Again,  disclosure  laws  prohibit  publishing  sales  percentages 
and  employment  amounts  by  individual  companies. 
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Table   6 
EVALUATION  OF  LEWIS  &  CLARK  COUNTY 
EXPORT  INDUSTRY  EMPLOYMENT  -  MANUFACTURING  197  0 


METHOD  I. 


Determined  by:   State  Location  Quotient  (Mean) 
Using  Total  Manufacturing  Employees  in  SIC's 
above  Unity 


SIC 

25 
28 
32 
33 
34 


EMPLOYEES 

(D) 
(D) 
(D) 
(D) 
(D) 


Overstates  Export  Industries 
by  5.6%  Understates         606 
Multiplier 


METHOD  II.   Determined  by:   Manufacturing  Directory  Questionnaire 
and  Phone  Interview  of  Manufacturers 


SIC 
Manufacturing 


EMPLOYEES 


574 


METHOD  III.  Determined  by:  State  Location  Quotient  (Mean)  and 
Dr.  Graham's  Notation  for  Identification  of  Export 
Sectors  and  Amounts 


SIC 


Understates  Export 
Industries  by  59.8% 
Overstates  Multiplier 


EMPLOYEES 


25 

(D) 

28 

(D) 

32 

(D) 

33 

(D) 

34 

(D) 

231 


(D)  Not  shown  to  avoid  disclosure 
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Table  7 

MANUFACTURING 

EXPORT  EMPLOYMENT  ID  LEWIS  AND  CLARK 

COUNTY  IN  1970 

I .   Derived  by  Direct  Method 

SIC  Firm  Name 

20  Feed-Kindred 

Alpha   Industries 
Dairyland  Wholesale 
Eddy's  Cake  Bakery 
Other   FiniiB 

24  Lumber  and  Wood  Prod. 

Casey's,  Inc. 

Blackfoot  Treating  Plant 
and  Post  Yard 

U.S.    Plyvrood/Delaney 's 

Other  Firms 
2  5  Furniture  and  Fixtures 

Yuhas  Manufacturing  Company 
28  Chemicals 

Columbia  Chemical 

Columbia  Paints 

American  Chemet 
32  Stone,  Clay  and  Glass 

Kaiser  Cement  (  Gypsum 

Helena  Sand  &  Gravel 

Elk  River  Concrete  Products 

Big  Sky  Ready  Mix 

Other   Firros 


33  Primary  Metals  Mfg. 


34  Metal  Fabrication 


ASARCO 

Anaconda 


Caird  Engineering 

29  Miscellaneous  Mfg. 

Total  Manufacturing    835 

Total  Export  Employees         574 

II,   Derived  by  Location  Quotient  Definition 

State  L.Q.  (Mean) 

Export 
SIC       L.Q.  Employees 

25  4.0521  (0) 

28  3.5271  (D) 

32  3.1503  (D) 

33  1.0579  (D) 

34  1.8509  (D) 

Total  606 

HI.   Difference  Between  Two  Methods:'  32  Employees  5.6% 

(D)   Not  shown  to  avoid  disclosure. 


-20- 


entire  amounts  of  employment  or  earnings,  were  eligible  to  be 
classified  export.   The  size  of  a  location  quotient  determined 
the  export  portion. 

The  metliod  used  to  arrive  at  tlieso  amounts  came  from  a  study 

2 
done  in  South  Carolina.    This  method  subtracted  1.0000  (unity) 

from  the  location  quotient,  divided  the  result  by  the  location 

quotient,  then  multiplied  that  factor  by  earnings  or  employment 

in  a  service  industry. 

Algebraically,  the  notation  is  as  follows: 
LQi  -  1     X    Ai   =   Bi 

Where:   LQi  =  Location  Quotient  of  Service  Industry  i 
Ai  =  Total  earnings  for  industry  i 
Di  =  Export  portion  of  industry  i  earnings 

An  evaluation  of  this  approach,  by  comparing  the  location  quotient 
method  to  a  direct  estimate,  indicates  the  technique  can  be  used 
with  a  degree  of  reliability  in  estimating  export  employment  or 
earnings.   (See  Tables  8  and  9)   While  location  quotients  were 
extensively  used  in  this  study,  it  appears  that  they  become  a 
viable  technique  only  as  data  becomes  closer  to  actual  compnay 
data.   The  smaller  the  economic  area  (U.S.,  state,  county,  cit\' 
etc.),  the  more  detailed  the  economic  data  (1,  2,  3,  4,  digit, 
etc.  SIC  codes)  within  that  area,  the  more  accurate  the  produ  t: . 
In  most  Montana  counties  2  and  3  digit  SIC  code  data  is  more 
than  adequate  to  produce  a  reasonably  reliable  state  base 
location  quotient. 


2Robert  E.  Graham,  Jr.,  Personal  Income  in  South  Carolina  by 
Type,  Source  and  Geographic  Area,  1929-19^?^  Bureau  of  Eusi n e s s 
and  Economic  Research,  University  of  South  Carolina,  ColurnVda, 
1971,  pp.  155-156. 
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Table  3 
COMMUNICATIONS  (S.I.C.  48) 
EXPORT  EMPLOYMENT  IN  LEWIS  &  CLARK  COUNTY 

1970 

I.  Derived  by  Direct  Method 

1 

A.  Total  Number  of  Phones  in  Montana  288,082 

1 

B.  Total  Number  of  Employees  in  Montana  2,23  0 

C.  Average  Number  of  Phones  Per  Employee: 

(A  /  B  -   C)  129 

D.  Total  Number  of  Phones  in  Lewis  &  Clark  Co.    22,342 

E.  Average  Number  of  Employees  Necessary  to 
Service  Lewis  &  Clark  County  Phones: 

(D  /   C   =   E)  173 

2 

F.  Total  Employees  in  S.I.C.  48  -  REIS  863 

G.  Less  Average  Number  of  Employees  Necessary 

to  Service  Lewis  &  Clark  County  Phones  173 

H.   Export  Employees:   (F  -  G  =  H)  690 

II.  Derived  by  Location  Quotient  Definition 

A.  Location  Quotient  for  S.I.C.  48  -  REIS  4.8266 

B.  Dr.  Graham's  Notation:  LQ-1  x  Total  SIC  =  Export  Portion 

LQ    Employment   of  Employment 

C.  4.8266-1   x   863  =  684  (Export  Employees) 

4.8266 

III.  Difference  Between  Two  Methods:   6  Employees  .8% 


1 
Obtained  from  Mountain  Bell,  Helena,  Montana 

2 

Permission  to  publish  obtained  from  Mountain  Bell.   The 
company  data  contributes  over  95  percent  of  the  REIS  data 
in  S.I.C.  Code  48. 
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Table  9 

PRINTING  AND  PUBLISHING  (S.I.C.  27)* 
EXPORT  EMPLOYMENT  IN  LEWIS  AND  CLARK  COUNTY 

1970 


I.   Derived  by  Direct  Method 


SIC 


Firm  Noiue 


Total      I'xport 
Employees   Employees 
1970         1970 


27   Printing  and  Publishing (D) 

The  Independent  Record    (D) 


17 


(D) 


Thurber  Printing 


State  Publishing 


(1) 


Other  Firms 


(D) 


(0) 


(D) 


(D) 


(D) 


(D) 


1970 
Sales  distri- 
bution Response 
Percent 


D%  Lewis  & 

Clark  Co. 
D%  Rest  of  MT 
D%  Out  of  Ft. 

D%  Lewis  & 

Clark  Co. 
D%  Rest  of  MT. 

D%  Lewis  & 

Clark  Co. 
D%  Rest  of  MT 

D%  Lewiu  t« 
Clark  Co. 


II.  Derived  by  Location  Quotient  Method 

A.  Location  Quotient  for  S.I.C.  27  -  REIS 

B.  Dr.  Graham's  Notation:  L.Q.-l  x  Total  SIC 

L.Q.    Employment 

C.  1.1225-1  X  (D)  =  16  (Export  Employees) 

1.1225 

III.  Difference  Between  Two  Methods:   1  Employee   .6% 


1.1225 

--   Export 
Portion 


(D) 

(1) 


Not  shown  to  avoid  disclosure. 

Small  firms  with  one  or  so  employees  wore  assumed  to 
be  only  involved  in  local  production.   These  firms 
comprised  only  7  percent  of  total  employment  in 
S.I.C.  27. 


*See  in  Appendix  A  the  designation  of  goods  and  services  producing 
sectors.   Printing  and  publishing  was  included  in  the  service 
producing  industries  after  discussions  with  several  other 
economists  who  felt  that  this  sector  has  more  characteristics 
akin  to  a  service  producing,  than  a  goods  producing  industry. 
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Derivation  of  Multipliers 

The  multipliers  derived  below  are  export  industry  conununity 
multipliers.   They  relate  total  export  earnings  or  employment 
to  the  total  earnings  or  employment  within  a  comnunity  -  in 
this  case,  a  two-county  area.   They  show  that  a  given  amount  of 
export  employment  or  earnings  is  accompanied  by  a  certain 
additional  amount  of  non-export,  or  secondary  industry  employment 
and  earnings. 

In  unpublished  multiplier  analysis  it  was  found  that  the 
county  export  industry  multipliers  vary  greatly  throughout 
Montana.   The  size  of  the  local  multiplier  appears  to  be  in  part 
determined  by  the  degree  of  import  substitution  related  to 
geographic  isolation  within  a  local  economy.   For  example, 
the  rural  county  in  close  proximity  to,  or  linked  to  a  larger 
urban  area  by  a  good  transportation  system  appears  to  have  a 
disproportionately  lower  multiplier  value  than  a  rural  county 
of  similar  economic  size  that  is  relatively  isolated.   Of  course, 
the  highest  values  are  found  in  urban  areas  in  which  a  multitude  of 
of  goods  and  services  are  offered  in  close  proximity  to  the  producer 
and  consumer . 

Geographic  isolation  is  only  one  of  many  factors  which  may  affect 
the  viability  of  local  business  and  thus  the  degree  of  import 
substitution  and  the  multiplier  value.   Other  factors  include 
economies  of  scale  in  a  business,  quality  of  local  entrepreneurs, 
the  quality  of  financial  services  offered  in  the  community  and 
many  other  factors. 
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Table  iO 

LEWIS  AND  CLARK/JEFFERSON  COUNTY 

(1) 
EARNINGS  MULTIPLIER 

(THOUSANDS  OF  DOLLARS) 


Method 

Used 

U.S. 
L.Q. 

Survey 


SIC 


Mean 

L.Q.    Earnings 


01-02   1.3601 


Manuf , 


(2) 


Factor 


Export 
Earnings 


State 

L.Q. 

15 

1.2672 

D 

17 

1.2482 

D 

27 

1.1225 

D 

48 

5.2834 

D 

56 

1.1333 

D 

59 

1.0156 

D 

60 

1.7054 

D 

61 

1.1539 

D 

63 

4.5222 

D 

64 

1.7406 

D 

65 

1.2432 

D 

66 

1.5414 

D 

67 

1.6484 

D 

73 

1.8222 

D 

88 

1.0851 

D 

80 

1.1629 

D 

81 

1.2728 

D 

82 

1.6302 

D 

86 

1.5613 

D 

89 

3.1170 

D 

Fed  & 

Civ. Govt. 

1.6639 

D 

St.  & 

Local  Govt 

.1.7567 

D 

211 

199 

109 

811 

118 

015 

414 

133 

,779 

425 

196 

,351 

,393 

,451 

,078 

,140 

,214 

.387 

.360 

.679 

.399 

.431 


D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 


Total  Export  Industry  Earnings  41,689 
Total  Earnings  112,251 

Multiplier  2.69 

D  -  Not  Shown  to  avoid  disclosure. 

(1) 

Based  on  1970  Data 
(2) 

Derived  by  L.Q.i-1 

L.Q.i   ,  where  L.Q.i  is  the  location  quotient  of 
SIC  Code  i 

Source:   Regional  Economics  Division,  Department  of  Commerce 
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Table  11 

LEWIS  AND  CLARK/JEFFERSON  COUNTIES 

(1) 
EMPLOYMENT*  MULTIPLIER 


(Actual) 

Method 

Mean 

Total 

(2) 

Export 

Used 

SIC 

L.Q. 

Employment 

Factor 

Employment 

U.S. 

L.Q.   Farm  Empl. 

1.4728 

D 

D 

Survey 

Manuf . 

D 

D 

State 

L.Q. 

15 

1.1611 

D 

.139 

D 

17 

1.2458 

D 

.197 

D 

41 

1.0226 

D 

.022 

D 

48 

4.3269 

D 

.769 

D 

56 

1.1126 

D 

.101 

D 

60 

1.5153 

D 

.340 

D 

63 

4.4912 

D 

.777 

D 

64 

1.7769 

D 

.437 

D 

66 

1.1146 

D 

.103 

D 

67 

1.3866 

D 

.279 

D 

73 

2.0012 

D 

.500 

D 

806 

1.3322 

D 

.249 

D 

81 

1.2608 

D 

.207 

D 

82 

2.5277 

D 

.604 

D 

86 

2.0434 

D 

.511 

D 

89 

2.0866 

D 

.676 

D 

Civilian  Govt. 

1.7835 

D 

.439 

D 

Total  Export  Industry  Employment  5,94  0 

Total  Employment  18,390 

Multiplier  3.10 

*Includes  Full  and  Part-Time  Employment 

(1) 

Based  on  1970  Data 

(2) 

Derived  by  L.Q. i-1 

L.Q.i    ,  where  L.Q.  is  the  location  quotient  for 
SIC  Code  i 
D  -  Not  shown  to  avoid  disclosure. 

Source:   Regional  Economics  Division,  Department  of  Commerce 
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The  multipliers  are  computed  by  dividing  total  employment  or 

earnings  by  total  export  industry  employment  or  earnings.   (See 

Tables  10  and  11).   The  result,  the  multiplier,  is  expressed  in  ratio 

form.   The  ratios  for  Lewis  and  Clark/Jefferson  County  area 

export  industries  are  1:1.69  and  1:2.10  for  earnings  and 

employment  respectively.   For  example,  the  earnings  ratio  reads: 

for  every  dollar  of  export  industry  earnings,  an  additional 

$1.69  in  earnings  is  generated  within  the  Lewis  and  Clark/ 

3 
Jefferson  County  area. 

Lastly,  by  substituting  a  local  quotient  method  in  the  goods 
producing  industries  for  the  direct  survey  method,  and  using  two 
digit  SIC  code  data  at  the  county  level,  multipliers  can  be 
reliably  generated  for  every  county  in  the  state.   This  satisfies 
an  original  goal  of  the  first  economic  impact  study  which  is  to 
develop  economic  impact  tools  which  can  be  used  elsewhere  in  the 
State  of  Montana. 


^The  multipliers  provided  should  not  be  assumed  as  representative 
of  the  state  as  a  whole,  or  any  other  area  in  the  state  outside 
of  the  Lewis  and  Clark/ Jefferson  County  area.   They  should  not 
be  used  to  determine  secondary  employment  and  earnings  effects 
from  non-export  industries. 
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Appendix  D 
Projections 

To  complete  the  ASARCO  Study,  projections  of  earnings  and 
employraent  were  needed  to  1974  for  Lewis  and  Clark/Jefferson 
Counties,  and  the  State  of  Montana  assuming  no  shutdown  of 
the  ASARCO  plant.   Once  the  amounts  of  earnings  and  employment 
to  be  lost  were  obtained,  these  amounts  were  subtracted 
from  the  projected  earnings  and  employment  (with  ASARCO) to 
obtain  levels  of  earnings  and  employment  assuming  the  facility  did 
shut  dovm. 

The  linear  least  squares  method  was  used  in  these  projections  of 
earnings  and  employment  for  1972,  1973  and  1974.   The  table 
below  contains  the  simple  correlation  coefficients  and  the 
equations  which  were  used  for  the  projections.   The  years  1965-1971 
(N=7)  and  1967-1971  (N=5)  for  earnings  and  employment  respectively 
were  used  for  the  projections.   The  data  are  contained  in  Figures 
1 ,  2 ,  3  and  4 . 

Lastly,  the  projections  were  made  only  to  illustrate  the  effects 
on  the  economy  if  several  firms  were  withdrawn  from  it.   However, 
the  assumption  implicit  in  the  projections  is  that  all  .sectors  of 
the  economy  will  perform  approximately  as  they  did  in  the  past;  an 
assumption  which  lacks  economic  -  reality .   Nevertheless,  the 
purpose  of  the  projections  was  only  to  illustrate  the  economy 
several  years  in  advance  with  and  without  AS^^RCO  in  it. 
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TABLE  1 2 
Linear  Least  Squares  Equations  and  Correlation  Coefficients 

llijuat  i  on  r 

Lewis  and  Clark/Jt-f f erson  Counties 

Employment  Y=16,400  +  497  (X)        .99C-,A 

Earnings  Y=63,280  +  8,682(X)     .9936 

Montana 

Employment  Y=268,800  +  2179 (X)     .8674 

Earnings  Y=l,246,000  +  96 ,720 (X) . 9784 
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